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1 Introduction

In [1] and [2], the MAC and L1 R99 aspects of the RACH procedure were reviewed in order to identify aspects which could be further optimised to ensure low access delay. The relevant parts of the RACH procedure are given in the Annex for reference. 
Our main concern is that if a RACH access fails, the network should be able to achieve a low delay before a successful re-attempt. Considering the higher-layer parameters, this can be partly achieved by setting NBO1 to zero and the persistence level to 1. However, from the L1 point of view, the main remaining cause of delay is the power ramping procedure, which has to be recommenced from the beginning whenever a RACH access attempt fails. 

Differing views were expressed in RAN1#52bis as to whether any improvements to the delay in the L1 part of the RACH procedure should be applicable purely for RACH for E-DCH in Cell_FACH, or whether any improvements considered to be worth adopting should also be applied to the normal RACH procedure in Rel-8.

In principle, it would be desirable to introduce improvements in both cases. However, the main difference between “normal RACH” and RACH for E-DCH in Cell_FACH is that the data transmission for E-DCH in Cell_FACH is power-controlled, and therefore any error in initial power setting can be quickly corrected. Therefore it could be reasonable to be more careful with the power setting for “normal RACH”.  On the other hand, the message part of “normal RACH” is limited to a duration of 10 or 20ms, so any excessive interference would be short-lived. 

We therefore propose that the same short-cutting of the RACH power ramping procedure in the event of access failure should be applicable to both kinds of RACH access, but configurable under the control of the network. 

We propose to adopt the following from [1] for both normal R99 RACH and RACH for E-DCH in Cell_FACH:

In order to minimise re-attempt delay, the first preamble transmission power should be set to one ramping step below the transmission power of the final preamble of the previous attempt (instead of restarting from the open-loop power setting) if the following three conditions are all met:

· A NACK was received on the previous access attempt or a collision occurred, and

· NBO1max is set to zero, and

· The persistence check succeeds on the first or second attempt. 

Otherwise the power ramping should recommence from the open-loop power setting as in the normal R99 PRACH procedure. 

This means that the network has control of whether or not the shortened RACH access procedure is used, by the setting of NBO1max. We believe that this provides sufficient control. However, if desired, an additional higher-layer parameter could be introduced to allow the network to configure the shortened RACH access procedure independently from the value of NBO1max.
2 Conclusions

· The L2 aspects of the RACH access delay can already be configured to minimise delay for reattempts.

· Some scope remains to optimise the RACH access delay at L1, by short-cutting the power ramping procedure for reattempts. 

· For Rel-8, we propose that both the normal RACH procedure and the procedure for RACH for E-DCH in Cell_FACH should both allow the same possibility for short-cutting the power ramping procedure for reattempts, in order to minimise delay as described above. 

· This shortened L1 delay should be under the control of the network, either by setting NBO1max to zero, or by means of a new parameter to switch the “low-delay” behaviour on and off. 
3 References

[1] R1-081513 – RACH procedure for E-DCH in Cell_FACH – Philips
[2] R1-081239 – UE procedure after receiving  NACK indication – Samsung

4 Annex – Relevant extracts from R99 RACH procedure 
Some relevant extracts from TS25.321 are as follows:

MAC receives the following RACH transmission control parameters from RRC:

-
a set of Access Service Class (ASC) parameters, which includes for each ASC, i=0,…,NumASC an identification of a PRACH partition and a persistence value Pi (transmission probability);

-
maximum number of preamble ramping cycles Mmax;

-
range of backoff interval for timer TBO1, given in terms of numbers of transmission 10 ms time intervals NBO1max and NBO1min, applicable when negative acknowledgement on AICH is received.

Based on the persistence value Pi, the UE decides whether to start the L1 PRACH transmission procedure in the present transmission time interval or not. If transmission is not allowed, a new persistency check is performed in the next transmission time interval. The persistency check is repeated until transmission is permitted.

When PHY indicates that no acknowledgement on AICH is received while the maximum number of preamble retransmissions is reached (defined by parameter Preamble_Retrans_Max on L1), a new persistency test is performed in the next transmission time interval. The timer T2 ensures that two successive persistency tests are separated by at least one 10 ms time interval.

In case that a negative acknowledgement has been received on AICH a backoff timer TBO1 is started. After expiry of the timer, persistence check is performed again. Backoff timer TBO1 is set to an integer number NBO1 of 10 ms time intervals, randomly drawn within an interval 0 ( NBO1min ( NBO1 ( NBO1max (with uniform distribution). NBO1min and NBO1max may be set equal when a fixed delay is desired, and even to zero when no delay other than the one due to persistency is desired.

The full R99 procedure is illustrated below (from 25.321):
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